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Purpose 

Sediment monitoring for the Grassland Bypass Project (Project) focuses on measuring 
selenium and organic carbon parameters in the San Luis Drain (SLD), Mud Slough, and Salt 
Slough.  The purpose of the monitoring is to assess the selenium concentrations in the sediment 
samples during the 9-year life of the Project’s second phase.  The measurements within the SLD 
provide selenium concentration estimates for comparison with California Department of Health 
Services’ hazardous waste criterion.  The measurements in Mud and Salt Sloughs provide 
selenium concentrations for comparison with US Fish and Wildlife Service thresholds for 
ecological risk. 
 
Sampling Locations 

Sampling locations for sediment monitoring in Mud Slough are located at Sites C, D, I2, 
and E and in Salt Slough at Site F.  Sampling locations in the SLD are based on a probability 
sampling scheme associated with the amount of sediment estimated within each Check.  Table 9 
depicts how the 20 annual samples were chosen and the location.  The estimated cubic yards for 
each check came from the annual survey made in November 2001 by the San Luis & Delta-
Mendota Water Authority (Chapter 9, Annual Report, WY 2001, May 2003). 
 
Sampling Frequency 

Quarterly sampling periods were March, June, September and November for the 12-
month period covered by the second year of Phase II.  The program went a calendar year 
accounting system for Phase II.  Sampling periods continue to correspond with the biota 
sampling events of the USFWS within the sloughs.  Annual measurements are made in the SLD. 
 
Sampling Methods 

Sediment samples are collected using an acrylic coring device (4.5 cm diameter, 38 cm 
internal length).  After collecting the sediment, sections of the core, 0-3 cm and 3-8 cm, are 
slowly extruded using a non-metallic internal pushing device and placed in distinct quart size 
mixing bowls.  An additional sample is collected near the same spot for the whole-core sample 
and placed into a third mixing bowl.  The process is continued until three samples along a 
transect are completed.  Material from the 2nd and 3rd samples are placed in the corresponding 
0-3 cm, 3-8 cm and whole-core mixing bowls containing the 1st samples.  Each of the mixing 
bowls contain material from the transect.  The 0-3 cm, 3-8 cm, and whole core samples are then 
mixed well in their mixing bowls in a manner similar to kneading bread.  The mixing objective is 
to obtain one homogeneous sample in each of the bowls.  Composited samples are then placed in 
a wide-mouth polyethylene container and stored in an ice chest at 4oC.  Only whole-core samples 
are collected for the SLD. 

 Results 

Tables 1 to 9 list the results of sediment analysis of samples collected between 1996 and 
2002 from Mud Slough, Salt Slough, and the San Luis drain.  All values are based on dry weight.  
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Figures 1 through 7 depict the selenium information with the help of bar charts.  Figure 8 depicts 
the results of annual sediment whole core analysis at locations in the San Luis Drain.  Further 
discussion is limited to selenium concentrations only.  Data are compared to the following: 

 Guidelines (for Mud and Salt Slough): 

• The recommended ecological risk guidelines for selenium concentrations in sediment 
(Table 1, Chapter 7) are as follows: “no effect” -  less than 2 µg/g, dry weight, “level 
of concern” - 2 to 4 µg/g, dry weight, and “toxic” - greater than  4 µg/g, dry weight. 

 Criteria (for the San Luis Drain): 

• The California Department of Health Services established a criterion for selenium 
concentration in sediment of 100 µg/g wet weight.  Should the selenium 
concentrations in sediment from the SLD exceed this value, material dredged from 
the drain would have to be deposited in a hazardous waste site. 

 
Ecological risk:  Mud and Salt Slough 

Selenium concentrations in the sediment from Mud Slough (Sites C, D, and E) and Salt 
Slough (Site F) were all below the 2.0 µg/g (“no effect level”) for all 5 quarterly sampling 
periods representing the 1st year of Phase II.  Selenium concentrations in the sediment from Mud 
Slough (Site I2) exceeded the 4.0 µg/g (“toxic effect level”) for all periods. 
 
Hazardous waste material criteria:  San Luis Drain 

Results from the annual survey are also depicted in table 1.  The highest value from the 
20 samples was 47 µg/g, dry weight.  To make the comparison for hazardous waste criteria, the 
data needs to be converted to a wet weight basis.  The formula used to make the comparison is as 
follows: 

wet weight = (dry weight µg/g) * (1.0 - percent moisture/100.0). 

The conversion for the value of 47 provides a wet weight concentrations of 20 µg/g, well 
below the standard.
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Figure 1.  Selenium in Sediment at Station A (1996 - 2002) 
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Figure 2.  Selenium in Sediment at Station B (1996 - 2002) 
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Figure 3.  Selenium in Sediment at Station C (1996 - 2002) 
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Figure 4. Selenium in Sediment at Station D (1996 - 2002) 
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Figure 5.  Selenium in Sediment at Station E (1996 - 2002) 
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Figure 6.  Selenium in Sediment at Station F (1996 - 2002)  
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Figure 7.  Selenium in Sediment at Stations I and I2 (1996 - 2002) 

 
 

Figure 8.  Selenium in Whole Core Samples of Sediment in the San Luis Drain 
 (1997 - 2002)  
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